Factors affecting puberty in replacement beef heifers.
Puberty is defined as when ovulation is accompanied by visual signs of estrus and subsequent normal luteal function. Age at puberty is an important trait in relation to reproductive success, productive life span, and profitability in beef operations. Although puberty and initiation of normal estrous cycles are complex events that require maturation of the hypothalamic-pituitary-ovarian axis, it has been well documented that nutrition, age, and genetics are regulators of age at puberty. However, their role is mainly as regulators of the endocrine maturation that must occur for sustained ovarian cyclicity to be initiated. Increased growth rate between 4 and 7 months of age is apparently sufficient to induce early puberty, and this increased growth rate decreased the negative feedback of estradiol on LH secretion during the prepubertal period. As puberty approaches, a progressive decrease in the negative feedback of estradiol on GnRH secretion allows increased pulse frequency of LH, thus stimulating follicular growth and increased estradiol production. In addition, expression of estrogen receptors in the anterior hypothalamus and ventromedial nucleus is negatively correlated with LH pulse frequency. Although a significant number of genes and pathways are involved in neuromaturation for the initiation of normal estrous cycles, the inhibitory effects of neuropeptide Y on GnRH/LH release appear to decrease, and the stimulatory effect of melanocyte-stimulating hormone alpha on GnRH appears to increase as puberty approaches. Thus, a thorough understanding of the metabolic and neuroendocrine changes that occur to initiate normal estrous cycles is needed to facilitate management of the important reproductive event.